impotence, and oligospermia. True galactorrhea is uncommon in men
with hyperprolactinemia. If the disorder is long-standing, secondary
effects of hypogonadism are evident, including osteopenia, reduced
muscle mass, and decreased beard growth.
The diagnosis of idiopathic hyperprolactinemia is made by exclusion of known causes of hyperprolactinemia in the setting of a normal
pituitary MRI. Some of these patients may harbor small microadenomas below visible MRI sensitivity (~2 mm).
GALACTORRHEA
Galactorrhea, the inappropriate discharge of milk-containing fluid from
the breast, is considered abnormal if it persists longer than 6 months after
childbirth or discontinuation of breast-feeding. Postpartum galactorrhea
associated with amenorrhea is a self-limiting disorder usually associated
with moderately elevated PRL levels. Galactorrhea may occur spontaneously, or it may be elicited by nipple pressure. In both men and women,
galactorrhea may vary in color and consistency (transparent, milky, or
bloody) and arise either unilaterally or bilaterally. Mammography or
ultrasound is indicated for bloody discharges (particularly from a single
nipple), which may be caused by breast cancer. Galactorrhea is commonly associated with hyperprolactinemia caused by any of the conditions listed in Table 403-5. Acromegaly is associated with galactorrhea in
about one-third of patients. Treatment of galactorrhea usually involves
managing the underlying disorder (e.g., replacing T4 for hypothyroidism,
discontinuing a medication, treating prolactinoma).

TREATMENT

Hyperprolactinemia

Treatment of hyperprolactinemia depends on the cause of elevated
PRL levels. Regardless of the etiology, however, treatment should
be aimed at normalizing PRL levels to alleviate suppressive effects
on gonadal function, halt galactorrhea, and preserve bone mineral
density. Dopamine agonists are effective for most causes of hyperprolactinemia (see the treatment section for prolactinoma, below)
regardless of the underlying cause.
If the patient is taking a medication known to cause hyperprolactinemia, the drug should be withdrawn, if possible. For psychiatric
patients who require neuroleptic agents, supervised dose titration
or the addition of a dopamine agonist can help restore normoprolactinemia and alleviate reproductive symptoms. However, dopamine agonists may worsen the underlying psychiatric condition,
especially at high doses. Hyperprolactinemia usually resolves after
adequate thyroid hormone replacement in hypothyroid patients or
after renal transplantation in patients undergoing dialysis. Resection
of hypothalamic or sellar mass lesions can reverse hyperprolactinemia caused by stalk compression and reduced dopamine tone.
Granulomatous infiltrates occasionally respond to glucocorticoid
administration. In patients with irreversible hypothalamic damage,
no treatment may be warranted. In up to 30% of patients with hyperprolactinemia—usually without a visible pituitary microadenoma—
the condition may resolve spontaneously.
PROLACTINOMA
Etiology and Prevalence Tumors arising from lactotrope cells account
for about half of all functioning pituitary tumors, with a population
prevalence of ~10/100,000 in men and ~30/100,000 in women. Mixed
tumors that secrete combinations of GH and PRL, ACTH and PRL,
and rarely TSH and PRL are also seen. These plurihormonal tumors
are usually recognized by immunohistochemistry, sometimes without
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Presentation and Diagnosis Women usually present with amenorrhea,
infertility, and galactorrhea. If the tumor extends outside the sella,
visual field defects or other mass effects may be seen. Men often present with impotence, loss of libido, infertility, or signs of central nervous
system (CNS) compression, including headaches and visual defects.
Assuming that physiologic and medication-induced causes of hyperprolactinemia are excluded (Table 403-5), the diagnosis of prolactinoma
is likely with a PRL level >200 μg/L. PRL levels <100 μg/L may be caused
by microadenomas, other sellar lesions that decrease dopamine inhibition, or nonneoplastic causes of hyperprolactinemia. For this reason, an
MRI should be performed in all patients with hyperprolactinemia. It is
important to remember that hyperprolactinemia caused secondarily by
the mass effects of nonlactotrope lesions is also corrected by treatment
with dopamine agonists despite failure to shrink the underlying mass.
Consequently, PRL suppression by dopamine agonists does not necessarily indicate that the underlying lesion is a prolactinoma.

TREATMENT

Prolactinoma

Because microadenomas rarely progress to become macroadenomas, no treatment may be needed if patients are asymptomatic and
fertility is not desired; these patients should be monitored by regular serial PRL measurements and MRI scans.For symptomatic microadenomas, therapeutic goals include control of hyperprolactinemia,
reduction of tumor size, restoration of menses and fertility, and
resolution of galactorrhea. Dopamine agonist doses should be
titrated to achieve maximal PRL suppression and restoration of
reproductive function (Fig. 403-3). A normalized PRL level does not
ensure reduced tumor size. However, tumor shrinkage usually is
not seen in those who do not respond with lowered PRL levels. For
macroadenomas, formal visual field testing should be performed
before initiating dopamine agonists. MRI and visual fields should
be assessed at 6- to 12-month intervals until the mass shrinks and
annually thereafter until maximum size reduction has occurred.
MEDICAL
Oral dopamine agonists (cabergoline and bromocriptine) are the
mainstay of therapy for patients with micro- or macroprolactinomas.
Dopamine agonists suppress PRL secretion and synthesis as well as
lactotrope cell proliferation. In patients with microadenomas who
have achieved normoprolactinemia and significant reduction of
tumor mass, the dopamine agonist may be withdrawn after 2 years.
These patients should be monitored carefully for evidence of prolactinoma recurrence. About 20% of patients (especially males) are
resistant to dopaminergic treatment; these adenomas may exhibit
decreased D2 dopamine receptor numbers or a postreceptor defect.
D2 receptor gene mutations in the pituitary have not been reported.
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Laboratory Investigation Basal, fasting morning PRL levels (normally
<20 μg/L) should be measured to assess hypersecretion. Both falsepositive and false-negative results may be encountered. In patients
with markedly elevated PRL levels (>1000 μg/L), reported results may
be falsely lowered because of assay artifacts; sample dilution is required
to measure these high values accurately. Falsely elevated values may
be caused by aggregated forms of circulating PRL, which are usually
biologically inactive (macroprolactinemia). Hypothyroidism should be
excluded by measuring TSH and T4 levels.

apparent clinical manifestations from the production of additional 2267
hormones. Microadenomas are classified as <1 cm in diameter and
usually do not invade the parasellar region. Macroadenomas are >1
cm in diameter and may be locally invasive and impinge on adjacent
structures. The female-to-male ratio for microprolactinomas is 20:1,
whereas the sex ratio is near 1:1 for macroadenomas. Tumor size
generally correlates directly with PRL concentrations; values >250
μg/L usually are associated with macroadenomas. Men tend to present
with larger tumors than women, possibly because the features of male
hypogonadism are less readily evident. PRL levels remain stable in
most patients, reflecting the slow growth of these tumors. About 5% of
microadenomas progress in the long term to macroadenomas.

Cabergoline An ergoline derivative, cabergoline is a long-acting
dopamine agonist with high D2 receptor affinity. The drug effectively
suppresses PRL for >14 days after a single oral dose and induces
prolactinoma shrinkage in most patients. Cabergoline (0.5–1.0 mg
twice weekly) achieves normoprolactinemia and resumption of
normal gonadal function in ~80% of patients with microadenomas;
galactorrhea improves or resolves in 90% of patients. Cabergoline
normalizes PRL and shrinks ~70% of macroprolactinomas. Mass
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